*o                           THEORY OF OPTICS
passes through the point O and corresponds to the points P and P7, must evidently be tangent to the mirror SOS' at fl, since at this point the first derivative of the optical patfis vanishes for both surfaces. If now, as in the figure, the mirror SOSr is more concave than the aplanatic surface, then the optical path PO -f- OP is a maximum, otherwise a minimu|m.
FIG. 3.
The proof of this appears at once from the figure, since for ail points O' within the ellipsoid AOA ' whose equation is gwei* in (12), the sum PO -f- OP' is smaller than the constant C, while for all points outside, this sum is larger than C, and for the actual point of reflection <9, it is equal to C*
In the case of refraction the aplanatic surface, defined by
n-PA + n'-P'A = constant C,
is a so-called Cartesian oval which must be convex towards the less refractive medium (in Fig. 4 n < #'), and indeed more convex than a sphere described about P' as a centre.
This aplanatic surface also separates the regions for whose foints Of the sum of the optical paths n*POf -f nf.POf > < from those for which that siim < C. The former regions lie on the side of the aplanatic surface toward th* !'*
'*»«* ~±of the first derivative is the only property which is common to all cases, and this also is entirely sufficient for the determination of the path of the ray.
